MPS Module Solution for
Xilinx Kintex UltraScale+ FPGASs

Dec 2018




Solution Power Tree — High Power Version

12V Input Rail 1: VCCINT

Rail 2: VCCBRAM/INT_IO 0.85V@3A Max

MPM3632C
3A Module

Rail 3: VCCAUX/ADC  1.8V@ 3A Max

MPM3632C
3A Module

Rail 4: VMGTAVTT 1.2V@ 7A Max

MPM3683-7 Vour
7A Module PG

Rail 5: VMGTVCCAUX 1.8V@ 0.6A Max

MPM3606A Vour
1A Module PG

Rail 6: VMGTAVCC 0.9V@ 7A Max

MPM3683-7 Vour
7A Module PG

_ Rail 7: VCC_IO 3.3V@ 3A Max
MPM3632C ouT

3A Module PG

Rail 8: VCC_DDR  1.2V@ 7A Max
Vin MPM3683-7 Vour

EN /A Module PG

V DDR
CC_ Vin MP20075
EN DDR Termination

Rail 9: DDR_VTT 0.6V

Rail 10: DDR_VREF 0.6V




Summary of High Power Version

Rail : . Max DC
Rail Name VOUT Limit Seq Up MPS Part# PCB Area
Number Load

1 VCCINT 0.85V +3% 40A 1 MPM3695-25 x2 400 mm?2

VCCBRAM/ )
2 VCCINT 10 0.9V +3% 3A 2 MPM3632C 24 mm
3 VCCAUX/ADC 1.8V +3% 3A 3 MPM3632C 24 mm?2
4 VMGTAVTT 1.2V +3% 7A 2 MPM3683-7 75 mm?
5 VMGTVCCAUX 1.8V +3% 0.6A 3 MPM3606A 24 mm?
6 VMGTAVCC 0.9V +3% 7A 1 MPM3683-7 75 mm?2
7 VCC_IO 3.3V +3% 3A 4 MPM3632C 24 mm?2
8 VCC_DDR 1.2V +3% 7A 4 MPM3683-7 75 mm?2
9 DDR_VTT VCC_DDR/2

+3% N/A 4 MP20075 19 mm?

10 DDR_VREF VCC_DDR/2

Total Solution Size: 689mm?2




Solution Power Tree — Low Power Version

12V Input Rail 1: VCCINT
MPM3695-25 Vour
20A Module PG 0.85V @ 20A Max

Rail 2: VCCBRAM/INT_IO 0.85V@3A Max

MPM3632C Vour
3A Module PG

Rail 3: VCCAUX/ADC  1.8V@ 3A Max

MPM3632C Vour
3A Module PG

Rail 4: VMGTAVTT 1.2V@ 7A Max

MPM3683-7 Vour
7A Module PG

Rail 5: VMGTVCCAUX 1.8V@ 0.6A Max

MPMB3606A Vour
1A Module PG

Rail 6: VMGTAVCC 0.9V@ 3A Max

MPM3632C Vour
3A Module PG

Rail 7: VCC_IO 3.3V@ 3A Max

MPM3632C Vour
3A Module PG

Rail 8: VCC DDR  1.2V@ 7A Max

Vin MPM3683-7 Vour
EN 7A Module PG

V DDR
CC_ Vin MP20075
EN DDR Termination

Rail 9: DDR_VTT 0.6V

Rail 10: DDR_VREF 0.6V




Summary of Low Power Version

Rall . o Max D
a Rail Name VOUT Limit xDC 1 soq up MPS Part# PCB Area
Number Load
1 VCCINT 0.85V +3% 20A 1 MPM3695-25 200 mm?2
VCCBRAM/ ,
2 VCCINT 10 0.9V +394 3A 2 MPM3632C 24 mm
3 VCCAUX/ADC 1.8V +304 3A 3 MPM3632C 24 mm?2
4 VMGTAVTT 1.2V +304 T7A 2 MPM3683-7 75 mm?2
5 VMGTVCCAUX 1.8V +394 0.6A 3 MPM3606A 24 mm?
6 VMGTAVCC 0.9V +39% 3A 1 MPM3632C 24 mm?
/ VCC_10 3.3V +3% 3A 4 MPM3632C 24 mm?
8 VCC _DDR 1.2V +39% 3A 4 MPM3683-7 75 mm?2
9 DDR_VTT VCC _DDR/2
+304 N/A 4 MP20075 19 mm?2
10 DDR_VREF VCC _DDR/2

Total Solution Size: 438mm?2




Reference Design Demo Board Picture

Demo Board Core
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EVREF0103-A Test Report




Start up/Shut Down Sequence

Start-up Sequence Shut-down Sequence




Rail 1 Efficiency and Transient Results

Testing condition: Dual-phase MPM3695-25, V=12V, V,;=0.85V, f5,,=600kHz,
6 X 100uF ceramic output capacitors per phase + 220uF POSCAP

Efficiency vs. Load Current
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Rail 1 Output Voltage Ripple

Testing condition: Dual-phase MPM3695-25, V=12V, V,;=0.85V, f5,,=600kHz,
6 X 100uF ceramic output capacitors per phase + 220uF POSCAP

Output Voltage Ripple at 25A Load Output Voltage Ripple at 50A Load

e — | B —————————— |
' CH1:

Vur/AC Vgl AC
Coupled, pindihtanisaeitiiitaan: A B Coupled,
el B

CH1:

2.8m peakcto-peak

CH4: loy; K

CH4: 1oy, || S CH4: | R S S S S
‘ 25A/Div

pagieal>

800ns/div 800ns/div




Rail 2 Efficiency and Transient Results

Testing condition: MPM3632C, V=12V, V,:=0.9V, f5,,=3000kHz,
47uF ceramic output capacitor

Load Transient Waveform

Efficiency vs. Load Current 40% load step (1.2A at 10A/us)
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Rail 2 Output Voltage Ripple

Testing condition: MPM3632C, V=12V, V,:=0.9V, f5,,=3000kHz,
47uF ceramic output capacitors

Output Voltage Ripple at 3A Load
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Rail 3 Efficiency and Transient Results

Testing condition: MPM3632C, V=12V, V,;=1.8V, f5,,=3000kHz,
47uF ceramic output capacitor

Efficiency vs. Load Current Load Transient Waveform
90% load step (2.7A at 10A/us
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Rail 3 Output Voltage Ripple

Testing condition: MPM3632C, V=12V, V,;=1.8V, f5,,=3000kHz,
47uF ceramic output capacitor

Output Voltage Ripple at 3A Load
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Rail 4 Efficiency and Transient Results

Testing condition: MPM3683-7, V=12V, V5 ,:=1.2V, f5,,=1000kHz,
6x47uF ceramic output capacitors

o Load Transient Waveform
Efficiency vs. Load Current 25% load step (1.75A at 10A/us)
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Rail 4 Output Voltage Ripple

Testing condition: MPM3683-7, V=12V, V5 ,:=1.2V, f5,,=1000kHz,
6x47uF ceramic output capacitors

Output Voltage Ripple at 7A Load
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Rail 5 Efficiency and Transient Results

Testing condition: MPM3606, V=12V, V,:=1.8V, fs,,=2000kHz,
47uF ceramic output capacitor

Load Transient Waveform

Efficiency vs. Load Current lour 25% load step (0.15A at 10A/us)

S | e ——
- - —

" L] CH1: 32mV peak-to-peak

25 VOUT/AC ; . ; ; ;

70 _ Coupled, S G EE
o somvolv [ RS ERTENS JUI3% FENN Nt LA
560 PP S I SIS AR I S TSNP P
£ 55 //

- o N

. —\0=1.8V CH4 IOUT,

40 0.2A/Div

0.1 0.2 Lgé%i Curren{A)O'q 0.5 0.6

80us/div




Rail 5 Output Voltage Ripple

Testing condition: MPM3606, V=12V, V,:=1.8V, fs,=2000kHz,

47uF ceramic output capacitor

CH1:

Vour/AC
Coupled,
5mV/Div

CHA4:

IOUT,
1A/Div

Output Voltage Ripple at 0.6A Load
Stop___ : l—u—l : ; : —
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Rail 6 Efficiency and Transient Results

Testing condition: MPM3683-7, V=12V, V,:=0.9V, f5,,=1000kHz,
6 x 47uF ceramic output capacitors

.. Load Transient Waveform
Efficiency vs. Load Current
Y 25% load step (0.75A at 10A/us)
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Rail 6 Output Voltage Ripple

Testing condition: MPM3683-7, V=12V, V,:=0.9V, f5,,=1000kHz,
6 X 47uF ceramic output capacitors

Output Voltage Rlpple at 7A Load
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Rail 7 Efficiency and Transient Results

Testing condition: MPM3632C, V=12V, V5 ,:=3.3V, f5y,=3000kHz,
47uF ceramic output capacitor

Load Transient Waveform

Efficiency vs. Load Current 90% load step (2.7A at 10A/us)
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Rail 7 Output Voltage Ripple

Testing condition: MPM3632C, V=12V, V5 ,:=3.3V, f5y,=3000kHz,
47uF ceramic output capacitor

Output Voltage Rlpple at 3A Load
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Rail 8 Efficiency and Transient Results

Testing condition: MPM3683-7, V=12V, V5 ,:=1.2V, f5,,=1000kHz,
6x47uF ceramic output capacitors

Load Transient Waveform

Efficiency vs. Load Current 80% load step (2.4A at 10A/us)
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Rail 8 Output Voltage Ripple

Testing condition: MPM3683-7, V=12V, V5 ,:=1.2V, f5,,=1000kHz,
6x47uF ceramic output capacitors
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Coupled,
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